CONTEXT: Button battery ingestion is a frequent pediatric complaint. The serious complications resulting from accidental ingestion have increased significantly over the last two decades due to easy access to gadgets and electronic toys. Over recent years, the increasing use of lithium batteries of diameter 20 mm has brought new challenges, because these are more detrimental to the mucosa, compared with other types, with high morbidity and mortality. The clinical complaints, which are often nonspecific, may lead to delayed diagnosis, thereby increasing the risk of severe complications. CASE REPORT: A five-year-old boy who had been complaining of abdominal pain for ten days, was brought to the emergency service with a clinical condition of hematemesis that started two hours earlier.
INTRODUCTION
Accidents during childhood are an important cause of morbidity and mortality among children, and are the primary cause of death between the ages of 1 and 19 years. 1, 2 Ingestion/aspiration of foreign bodies has been identified as one of the top five types of accidents occurring in the pediatric age group, with peak incidence at between one and three years of age. [1] [2] [3] Button battery ingestion represents about 2% of foreign body ingestion cases. 4, 5 Data from the American Poison Control Center has shown that the estimated incidence of button battery ingestion in the US is 1/11.1 million inhabitants, consisting mostly of accidental intake. 6 Although the majority of battery ingestion is benign, one in every 1000 cases results in harm, especially when there is esophageal impaction. 5, 7 Most patients are asymptomatic, and the signs and symptoms are related to the anatomical location of the battery, length of time lodged at this location, size, composition and quantity ingested. In symptomatic cases, coughing, dysphagia, dyspnea, nausea, abdominal pain and vomiting may occur, in addition to nonspecific signs such as fever, irritability and food refusal. 4, 5, 8 Imaging tests may help identify the foreign body and should be carefully analyzed, looking for evidence that suggests the presence of batteries, such as the double-contour sign in the anteroposterior projection of simple x-rays and the "step" sign in lateral view. 9, 10 Esophageal injury relating to battery ingestion is caused basically by three mechanisms: local electric power generation with burning of the mucosa, mechanical pressure necrosis and alkaline battery content leakage. Although rare, it is possible for poisoning due to absorption of mercury to occur, although this cannot occur in batteries containing lithium, manganese or other metals. 4, 5, 11 The complications relating to ingestion of button batteries include esophageal perforation, perforation of Meckel's diverticulum, esophageal stenosis, tracheoesophageal fistula, paralysis of vocal cords, spondylodiscitis, mediastinitis, bleeding and death. 9, [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] The therapeutic approach in cases of batteries in the esophagus is to undertake immediate withdrawal by means of endoscopy. For batteries in the stomach, there is still some controversy in the literature regarding case management, but this is mostly guided by the patient's symptoms. 21 After battery withdrawal by means of endoscopy, treatment with anti-reflux drugs, antibiotics or corticosteroids may be administered. Use of esophageal stents is still controversial, with low levels of improvement shown. 22 Failure to recognize esophageal foreign bodies or inappropriate management of such cases may lead to life-threatening conditions. In this context, we describe the case of a preschool patient with fatal evolution after accidental ingestion of a button battery.
CASE REPORT
A five-year-old male patient who had been complaining of abdominal pain for the past 10 days was taken to the emer- Because of the gradually increasing abdominal distension, it was decided that exploratory laparotomy should be performed by the pediatric surgeons. Through this, large amount of blood was found in the stomach, without any perforation of the digestive tract, and no blood was found in the peritoneal cavity. During the were more than 65,000 accidents with batteries among individuals under the age of 18 years in the United States, with an increase from 4 to 7.4 cases/100,000 children over that period. 23 Ingestion accounted for the largest contingent, with 76% of the accidents, and also accounted for an increase of 80% in the number of cases over the past 8 years. 24 As a result of changes to the types of batteries swallowed, severe complications and deaths due to battery ingestion have increased by around sevenfold, mostly among children younger than 4 years of age. Table 1 ).
The first report of death resulting from ingestion of button batteries was in 1977, which occurred in the case of an infant who ingested a photographic camera battery. 27 Since then, numerous reports have been published in the medical literature, with 13 fatal cases identified in a recent review study. 28 Exsanguination was shown to be the cause of death in 10 cases, seven of which occurred after 2004, mostly secondary to tracheoesophageal fistula. All cases of fatal bleeding occurred in the age group from 11 months to 3 years of age, and the average duration of esophageal impaction was from 10 hours to 14 days. In six cases, the battery was removed before bleeding could occur. Evidence of bleeding, such as hematemesis or melena, was present in 70% of the fatal cases in the days or hours prior to the hemorrhage that led to death, which makes it important to search for signs in the clinical histories of stable patients. 25, 28 The increasing severity of injuries associated with ingestion of batteries over the last two decades has taken place in parallel with the manufacturers' transition to production of lithium batteries. Because lithium is a light metal, lithium batteries have higher efficiency, high electrochemical energy-density and longer life, thus making them commonly used in domestic appliances. However, their high voltage (3 V) makes their ingestion more dangerous than conventional batteries (1.5 V). Esophageal lesions have been observed within the first hour of impaction in the esophagus, in experimental studies on dogs. 29 In humans, esophageal burns have been described within less than two and a half hours after ingestion, and perforations may occur about five hours after the accident. In lithium batteries, their high voltage results in higher electric current generation capacity, with greater amounts of tissue fluid hydrolysis and production of hydroxides higher than in other battery types, which increases the potential for injury.
Severe burns are observed in the area adjacent to the negative pole of the impacted battery, since electric current originates at this pole. Thus, battery position in the esophagus works as a predictor of severity. 25 Most accidents that have evolved to complications or death present the common factor that the diagnosis was delayed. This has often been due to the nonspecific presentation, especially in unwitnessed cases, like in the present case. In acute witnessed cases, the battery needs to be removed within two hours in order to avoid injury to the esophagus. This shorter window of opportunity, in comparison with previous descriptions, is probably related to the introduction of new types of batteries. 
CONCLUSION
This case of fatal evolution relating to battery ingestion is presented with the intention of informing pediatricians of the dangers relating to this type of accident. Healthcare professionals need to maintain a high level of suspicion, given that the delayed and sometimes few symptoms can frequently be mistaken for childhood diseases that occur more commonly.
Pediatric emergency services must be prepared to act quickly and promptly in cases of complications caused by battery ingestion. Specific guidance for parents and caregivers are also required, and constitute important preventive measures for this type of injury.
